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Description 

Field of The Invention: 

5 [0001] The present invention concerns a process for producing acyclic nucleosides, such as, particularly acyclovir 
of the below-mentioned formula (IV) and ganciclovir of the below-mentioned formula (V), both being an anti-viral agent. 
Acyclovir and ganciclovir are compounds having a powerful anti-viral activity, particularly, to herpes virus both in vitro 
and in vivo, and have already been authorized and sold commercially as an anti-viral chemotherapeutical agent. 

w Discussion of the Background: 

[0002] For the purpose of producing acyclovir or ganciclovir, there has been known, for example, a method of using 
guanine as a starting material or a method of using 2,6-dichloropurine or 2-amino-6-chloropurine. However, each of 
the methods has drawbacks in that the desired compound can not be obtained in a high yield, the desired compound 

16 can not be obtained easily in a high purity, and the procedures concerned are complicated from the industrial point of 
view, (USP 4199574; J.R. Barrio et al., J. Med. Chem., 23 572 (1980); and J.C. Martin et aL, J. Med. Chem., 26, 759, 
(1 983)). Nucleosides and nucleotides (1 987) vol. 6, no. 1 , 2, pages 385 to 386 discloses a process for the preparation 
of acyclic nucleosides, wherein the hydroxy groups of the ribonucleoside derivative employed as starting compound 
are acylated. However, the yield of the desired product obtained by this process is low. 

20 [0003] On the other hand, ribonucleosides such as guanosine, adenosine and inosine have been mass-produced 
by a fermentation process. In view of the above, it has been an important subject to develop a novel and industrially 
advantageous process for synthesizing acyclic nucleosides such as acyclovir and ganciclovir from the above-men- 
tioned ribonucleosides. 

26 SUMMARY OF THE INVENTION 

[0004] Accordingly, an object of the present invention is to provide a novel and industrially advantageous process 
for synthesizing acyclic nucleosides such as acyclovir and ganciclovir from ribonucleosides mass-produced by fermen- 
tation. Other objects will become apparent from the description of the present invention given hereinbelow. 
30 [0005] In a first aspect of the present invention, there is provided a process for producing an acyclic nucleoside 
derivative represented by the general formula (I): 



35 



40 




wherein 



50 



R 1 and R 2 which may be identical or different represent an alkylene group with 1 to 4 carbon atoms which may be 

substituted with hydroxyl group(s), amino group(s), and/or halogen atom(s), 

X represents an oxygen atom, a sulfur atom, an imino group, or a methylene group, and 

Y represents a hydroxyl group, an amino group, an alkoxy group or a halogen atom, 

R3 and R 4 each represent independently a hydrogen atom, a halogen atom, a hydroxy group, an amino group or 
a mercapto group, 



which comprises reacting a ribonucleoside derivative represented by the general formula (II): 



55 



2 




wherein R 7 and R B each represent independently a hydrogen atom, a halogen atom, a hydroxy! group, an amino group 
or a mercapto group, said hydroxyl group, amino group and mercapto group being optionally substituted with an alkyl 
group, an aryl group, a silyl group or an acyl group, in the presence of an acid catalyst selected from organic acids, 
is inorganic acids and Lewis acids, with an acid anhydride selected from organic carboxylic acid anhydrides or phosphoric 
acid anhydrides and an ester derivative represented by the general formula (III): 



20 



25 
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(III) 



wherein 

R represents a hydrogen atom, an alkyl group with 1 to 20 carbon atoms or an aryl group with 6 to 20 carbon atoms, 
R 5 and R 6 which may be identical or different represent an alkylene group with 1 to 4 carbon atoms which may be 
30 substituted with hydroxyl group(s), amino group(s), alkoxyl group(s), silyloxy group(s), alkoxycarbonyl group(s), 

acyloxy group(s), and/or halogen atom(s), 

X represents an oxygen atom, a sulfur atom, an imino group, or a methylene group, and 

Y* represents a hydroxyl group, an amino group, an alkoxy group, a silyloxy group, an alkoxycarbonyl group, an 

acyloxy group or a halogen atom, 



and, if necessary, saponification of the product obtained. 

[0006] In a second aspect, the present invention provides a process for producing 9-((2-hydroxyethoxy)methyl)gua- 
nine represented by the formula (IV); 



ho >°4 2 



NH 

(IV) 



which comprises reacting guanosine, in the presence of an acid catalyst selected from organic acids, inorganic acids 
and Lewis acids, with an acid anhydride selected from organic carboxylic acid anhydrides or phosphoric acid anhy- 
drides, and 2-oxa-1 ,4-butanedk>l diacetate, followed by saponification. 

[0007] A third aspect of the present invention is the provision of a process for producing 9-(1,3-dihydroxy-2-pro- 
poxymethy I) guanine represented by the formula (V): 



55 
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NH 2 



(V) 



HO 



which comprises reacting guanosine, in the presence of an acid catalyst selected from organic acids, inorganic acids 
and Lewis acids, with an acid anhydride selected from organic carboxylic acid anhydrides or phosphoric acid anhy- 
drides, and acetaxy methyl 1,3-diacetoxy-2-propyl ether, followed by saponification. 

[0008] In a fourth aspect, the present invention provides a process of the first aspect, which further comprises heating, 
in the presence of an acid catalyst, a purine derivative represented by the formula (VI) 



wherein R 1 , R 2 : R 7 , R 8 , X and Y are as defined above. 

[0009] Other aspects will become apparent from the description of the present invention given hereinbelow. 
DETAILED DESCRIPTION OF THE INVENTION 

[0010] With the subject in mind, the present inventors have made profound studies on the transglycosilation reactions 
between guanosine and a derivative of the sugar moiety of acyclic nucleosides. As a result, it has been found that a 
transglycosilation reaction takes place between the ribose moiety of a ribonucleoside and an ester derivative of an 
acyclic sugar when an appropriate acid catalyst and a carboxylic acid anhydride are added to a mixture of a ribonucl- 
eoside such as guanosine and an ester derivative of an acyclic sugar and the resultant mixture is heated. The present 
invention has been made on these findings 

[0011] The present invention will now be described specifically illustrating a synthetic process for acyclovir of the 
formula (IV) and ganciclovir of the formula (V) with reference to Schemes l(a) and l(b). 



Y 




(VI) 
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(V) 

Scheme I (b) 



[0012] When, e.g., acetic anhydride and, e.g., p-toluenesulfonic acid monohydrate are added to a mixed solution of 
guanosine and 2-oxa-1,4-butanediol diacetate, and the resultant mixture is heated at, e.g., 100°C for, e.g., 24 hours, 
a transglycosylation reaction takes place between the moiety of guanosine ribose and 2-oxa-1 ,4-butanediol diacetate. 
After completion of the reaction, the reaction solution is subjected to, e.g., alkaline hydrolysis, whereby acyclovir of 
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the formula (IV) is obtained. In this transglycosylation reaction, the 7-position isomer of the acyclovir is also formed 
together with acyclovir. The two isomers can be separated, if necessary, from each other by, e.g., silica gel column 
chromatography or recrystallization. 

[0013] On the other hand, when, e.g., acetic anhydride and ; e.g., p-toluenesulfonic acid monohydrate are added to 
5 a mixed solution ot guanosine and acetoxymethyl 1,3-diacetoxy-2-propyl ether, the resultant mixture is heated at, e. 
g., 100°C for, e.g., 24 hours, and then the reaction solution is subjected to, e.g., alkaline hydrolysis, ganciclovir of the 
formula (V) is obtained. Also, in this transglycosylation reaction, the 7-position isomer of ganciclovir is by-produced. 
The two isomers can be separated, if necessary, from each other by e.g., silica gel column chromatography or recrys- 
tallization. 

10 [0014] According to the present invention, in what amount an ester derivative of the formula (III) should be used on 
the basis of a ribonucleoside of the formula (II) is not critical, and usually a ratio of 1 - 2 : 1 is chosen. 
[0015] As for the acid anhydride of the present invention, an organic carboxylic acid anhydride such as acetic anhy- 
dride, propionic anhydride or benzoic anhydride or a phosphoric acid anhydride such as pyrophosphoric acid or met- 
aphosphoric acid is used. The amount to be used is from about 1 to about 1 0 equivalents based on the starting material 

15 of the formula (II). 

[0016] As for the acid catalyst of the present invention, acid catalysts such as organic acids, inorganic acids and 
Lewis acids, e.g., p-toluenesulfonic acid monohydrate, sulfanilic acid, methanesulfonic acid, trifluoroacetic acid, trrf- 
luoroboron ether complexes, sulfuric acid, phosphoric acid, and hydrochloric acid, are in general used. The catalyst is 
used in an amount from 1 to 20 mol % based on the starting materia! of the formula (II). 

20 [0017] As for the reaction solvent, usual organic solvents such as, e.g., dimethylformamide; dimethylsu If oxide; ac- 
etonitrile; carboxylic acid esters such as ethyl acetate and methyl acetate; hydrocarbons such as benzene, hexane 
and toluene; ethers such as diethyl ether, tetrahydrofuran and dioxane; halogenated hydrocarbons such as dichlo- 
romethane, chloroform and dichloroethane; ketones such as acetone and methyl ethyl ketone; are used. If a compound 
of the formula (II) is soluble in a compound of the formula (III) and an acid anhydride, the reaction of the present 

25 invention may be conducted without any solvent. 

[0018] The reaction temperature is usually selectedfrom within atemperature range of 20to200°C, while the reaction 
time is usually selectedfrom a period of 1 hour to 1 week. 

[0019] As for the ribonucleoside derivatives of the formula (II), purine nucleosides such as guanosine, adenosine 

and inosine and the derivatives of the base moiety of such nucleoside may be used. 
30 [0020] The acyclic sugar ester derivatives of the present invention have the structure as shown by the formula (III), 

having an acyl group at the terminal end. There can be mentioned, e.g., 2-oxa-1 ,4-butanediol diacetate as the acyclic 

sugar ester derivative, which can be, in turn, synthesized by reacting 1 ,3-dioxolane and acetic anhydride inthe presence 

of a catalytic amount of an acid. Acyclic sugar ester derivatives thus obtained are allowed to react with ribonucleoside 

derivatives with or without isolation. 
35 [0021] A desired reaction product such as acyclovir or ganciclovir can be isolated from the reaction mixture, e.g., by 

the treatment with an alkaline solution, followed by purification with silica gel column chromatography 

[0022] Next, the isomerization reaction will be explained. 

[0023] In the transglycosylation reaction, as has already been described regarding the production of acyclovir and 

ganciclovir, the 7-position isomer is formed together with the 9-position isomer. 
40 [0024] When the desired compound is a 9-position isomer such as acyclovir, isomerization of the 7-position isomer 

to the desired compound (a 9-position isomer) is required. The present inventors have made a study thereon, and as 

a result, found that the expected isomerization reaction may be realized, with the solvent distilled off or replaced with 

another solvent, or without isolation of the intermediate from the reaction mixture after the transglycosilation reaction 

by continuing the heating of the intermediate in the presence of an acid catalyst. 
45 [0025] As shown in Scheme II, the 7-position isomer can be isomerized by heating in the presence of an acid catalyst, 

in the absence, or in the presence, of an appropriate solvent into the 9-position isomer such as an acyclovir derivative 

or a ganciclovir derivative. 

50 
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Scheme II 

25 

[0026] As for the solvent for the isomerization reaction, there can be mentioned usual organic solvents such as, e. 
g., carboxylic acid esters such as ethyl acetate and methyl acetate; hydrocarbons such as benzene, hexane and tol- 
uene; ethers such as diethyl ether, letrahydrofuran and dioxane; halogenated hydrocarbons such as dichloromethane, 
30 chloroform and dichloroethane; and ketones such as acetone and methyl ethyl ketone. 

[0027] The reaction is usually conducted at a temperature of 20 to 200° C, while the reaction time is usually 1 hour 
to 1 week. 

[0028] The completion of the isomerization reaction can be confirmed by, e.g., high performance liquid chromatog- 
raphy. The resultant acyclovir and ganciclovir derivatives form crystals and can be isolated easily. 
35 [0029] These derivatives give the final products, i.e., acyclovir and ganciclovir by, e.g., alkaline hydrolysis. 

EXAMPLES: 

Example 1: Synthesis of 9-((2-acetoxyethoxy)methyl)-N 2 -acetyl guanine and 7-((2-acetoxyethoxy)methyl)-N 2 -acetyl 
*o guanine from guanosine (1 of 2). 

[0030] To 10 g of guanosine, 13 g of 2-oxa-1,4-butanediol diacetate (2 eq.), 36 g of acetic anhydride (10 eq.), 100 
ml of dimethylformamide and 0.67 g (2.5 mol %) of p-toluenesulfonic acid monohydrate were added, and the mixture 
was stirred at 100°C for 18 hours. 
45 [0031] It was confirmed by comparison with authentic samples using high performance liquid chromatography that 
9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine and 7-((2-acetoxyethoxy)metyl)N 2 -acetylguanine had been formed in 
48% and 19% yields based on the guanosine, respectively, namely, at a ratio of 2.5:1 , 

Example 2: Synthesis of 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine and 7-((2-acetoxyethoxy)methyl)-N 2 - 
acetylguanine from guanosine (2 of 2). 

[0032] To 10 g of guanosine, 5.2 g of 1 ,3-dioxolane (2 eq.), 36 g of acetic anhydride (10 eq.), 100 ml of dimethyifor- 
mamide and 0.67 g (2.5 mol %) of p-toluenesulfonic acid monohydrate were added, and the mixture was stirred at 
100°Cfor 18 hours. 

55 [0033] 2-oxa-1,4-butanediol diacetate was in situ formed in the reaction system and, via the same reaction as in 
Example 1 , it was confirmed that 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine and 7-((2-acetoxyethoxy)methyl)-N 2 - 
acetylguanine had been formed in 46% and 18% yields based on the guanosine, respectively, by comparison with 
authentic samples using high performance liquid chromatography. 
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Example 3: Isomerization of 7-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine into 9-((acetoxyethoxy)methyl)-N 2 - 
acetylguanine. 

[0034] The reaction mixture obtained in Example 1 was directly subjected to distillation under a reduced pressure 
5 of 667 Pa (5 mmHg) to remove the solvent, and the syrup residue was stirred at 100°C for 18 hours, whereby 9-( 
(2-acetoxyethoxy)methyl)-N 2 -acetylguanine and 7-((2-acetoxyethoxy)methyl)-N 2 -acetyl-guanine were obtained at a 
resulting ratio of 8.4:1. 

[0035] The resulting reaction mixture was subjected to puritication using column chromatography with 100g of silica 
gel, whereby 6.7 g of 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine was obtained. Yield: 61%. 
io [0036] 1H NMR (300 MHz, DMSO-d 6 ) analytical values, 8: 1.95 (3H, s, Ac), 2.17 (3H s, Ac), 3.63 - 3.73 (2H ; m, H- 
3'), 4.05 - 4.11 (2H, m, H-4'), 5.48 (2H, s, H-1'), 8.13 (1 H, s, H-8). 
[0037] Mass spectral analytical value: MH+ = 31 0. 

Example 4: Synthesis of acyclovir from 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine. 

15 

[0038] To 5.0 g of 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine was added 50 ml of an aqueous 5% sodium hy- 
droxide solution, and the mixture was sit r red for 24 hours at room temperature for reaction. 

[0039] The resulting reaction solution was neutralized with 1 N hydrochloric acid, and the precipitated crystals were 
collected by filtration, whereby 3.2 g of acyclovir was obtained. Yield: 92%. 
20 [0040] iH NMR (300 MHz. DMSO-d 6 ) analytical values, 8: 3.47 (4H, brs, H-3' & 4'), 4.66 (1H, brs, OH), 5.35 (2H, s, 
H-1'), 6.49 (2H, brs, NH2), 7.81 (1H, s, H-8). 
[0041] Mass spectral analytical value: MH + = 226. 

Example 5: Synthesis of 9-((1 ,3-diacetoxy-2-propoxy)methyl)-N 2 -acetylguanine from guanosine. 

25 

[0042] To 10 g of guanosine, 17.5 g of 1,4-diacetoxy-3-acetoxymethyl-2-oxa-butane (2 equivalent), 36 g of acetic 
anhydride (10 equivalent), 100 ml of dimethylformamide and 0.67 g (2.5 mol %) of p-toluenesulfonic acid monohydrate 
were added, and the mixture was stirred at 100°C for 18 hours for reaction. Subsequently the solvent was distilled off 
under a reduced pressure of 667 Pa (5 mmHg), and the syrup residue was stirred at 100*C for 18 hours. 
30 [0043] Subsequently, the syrup was subjected to column chromatography using 300 g of silica gel and purified by 
eluting with a 7:1 mixed solvent of chloroform and methanol, whereby 6.9 g of 9-((1 ,3-diacetoxy-2-propoxy) methyl)- 
N^aeetylguanine was obtained. Yield: 51%. 

[0044] 1 H NMR (300 MHz, CDCI 3 ) analytical values, 8: 7.78 (1 H, s, H-8), 5.51 (2H : s, H-1'), 4.50 - 4.06 (4H ; m, H- 
4', H-5'), 2.62 (3H, s, NHAc), 2.03 (4H, s, OAcX2). 
35 [0045] Mass spectral analytical value: MH + = 382. 

Example 6: Synthesis of ganciclovir from 9-((1 ,3-diacetoxy-2-propoxy)methyl)-N 2 -acetylguanine. 

[0046] To 5.0 g of 9-((1 ,3-diacetoxy-2-propoxy)methyl)-N 2 -acetylguanine was added 50 ml of an aqueous 5% sodium 
to hydroxide solution, and the mixture was stirred for 24 hours at room temperature for reaction. 

[0047] The resulting reaction solution was neutralized with 1 N hydrochloric acid, and the precipitated crystals were 
collected by filtration, whereby 3.0 g of ganciclovir was obtained. Yield: 90%. 

[0048] 1 H NMR (300 MHz, DMSO-d 6 ) analytical values, 5: 8.31 (2H, s, NH 2 ), 7.58 (1 H, s, H-8), 5.43 (2H, s, H-1 '), 
3.62-3.28 (5H, m, H-3', H-4\ H-5'). 
45 [0049] Mass spectrum analytical value: MNa + = 278. 

Example 7: Synthesis of 9-((2-hydroxyethoxy)methyl)-adenine (in the formula (I), R 1 - CH 2 , R 2 = (CH 2 ) 2 , R 3 = NH 2 , 
R 4 - H, X = O, and Y = OH) from adenosine. 

so [0050] To 10 g of adenosine, 12 g of 2-oxa-1 ,4-butanediot diacetate (2 eq.), 34 g ol acetic anhydride (10 eq.), 100 
ml of acetonitrile and 0.63 g (2.5 mol %) of p-toluenesullonic acid monohydrate were added, and the mixture was 
refluxed with stirring at an elevated temperature for 48 hours for reaction. Then, the solvent was removed by distillation 
under reduced pressure from the reaction mixture, and the residue was subjected to hydrolysis with aq. NaOH. 
[0051] After neutralization, purification using the synthetic adsorption resin "SP-207" was carried out, whereby 5.4 

55 g of the desired product was obtained. Yield: 69%. 

[0052] 1 H NMR (300 MHz, DMSO-d 6 ) analytical values, 8: 3.46 (4H, s, H-2' & 3'), 4.50 (1 H;brs, OH), 5.25 (2H, s, H- 
1'), 7.00 (2H, s, NH2), 6.17 (1H, s, H-2), 8.20 (2H, s, H-8). 
[0053] Mass spectra! analytical value: MH + = 210. 
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Example 8: Synthesis of 9-((2-hydroxyethoxy)methyl)-hypoxanthine (in the formula (I), R 1 = CH 2 , R 2 = (CH 2 )2, R 3 = 
OH, R 4 = H, X = O, and Y = OH) from inosine. 

[0054] To 10 g of inosine, 12 g of 2-oxa-1 f 4-butanediol diacetate (2 eq.), 34 g of acetic anhydride (10 eq), 100 ml 
S of acetonitrile and 0.63 g (2.5 mol %) of p-toluenesulfonic acid monohydrate were added, and the mixture was refluxed 

with stirring at an elevated temperature for 48 hours for reaction. Then, the solvent was removed by distillation under 

reduced pressure from the reaction mixture, and the residue was subjected to hydrolysis with aq. NaOH. 

[0055] After neutralization, purification using the synthetic adsorption resin ,, SP-207* was carried out, whereby 37 

g of the desired product was obtained. Yield: 47%. 
10 [0066] 1 H NMR (300 MHz, DMSO-d 6 ) analytical values, 8: 3.44 (4H, s, H-2' & 3'), 4.30 (1 H, brs, OH), 5.27 (2H, s, 

H-V), 8.05 (1H, s, H-2), 8.31 (2H, s, H-8). 

[0057] Mass spectrum analytical value: MH + = 211. 

Example 9: Synthesis of 9-((2-acetoxyethoxy)methyl)-N 2 -acetylquanine and 7-((2-acetoxyethoxy)methyl)-N 2 - 
15 acetylguanine from guanosine. 

[0058] Toamixtureof 252.26 got acetic anhydride and 52.36 g of 1 ,3-dioxolane was added 6.70 got p-toluenesulfonic 
acid monohydrate. The mixture was stirred for 1 hour, added with 100 g of guanosine, and stirred at 100°C for further 
24 hours. 

20 [0059] It was confirmed that 9-((2-acetoxyethoxy)methyl)-N 2 -acetylguanine and 7-((2-acetoxyethoxy)methyl)-N 2 - 
acetylguanine had been formed in 46% and 31 % yields, respectively, by comparison with authentic samples using high 
performance liquid chromatography. 

25 Claims 

1. A process for producing an acyclic nucleoside derivative represented by the general formula (I): 



30 



35 



40 



• h yS 



< 

» X In - . . 

\ ,/ \ / 

R R 



(I) 



wherein 

R 1 and R 2 which may be identical or different represent an alkylene group with 1 to 4 carbon atoms which 
may be substituted with hydroxy! group(s), amino group(s), and/or halogen atom(s), 
45 X represents an oxygen atom, a sulfur atom, an imino group, or a methylene group, 

Y represents a hydroxyl group, an amino group, an alkoxy group or a halogen atom, and 

R 3 and R 4 each represent independently a hydrogen atom, a halogen atom, a hydroxy group, an amino group 

or a mercapto group, 

so which comprises reacting a ribonucleoside derivative represented by the general formula (II): 



55 
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HO 




(II) 



HO OH 



wherein R 7 and R 8 each represent independently a hydrogen atom, a halogen atom, a hydroxyl group, an amino 
group or a mercapto group, said hydroxyl group, amino group and mercapto group being optionally substituted 
with an alky I group, an aryl group, a silyl group or an acyl group, in the presence of an acid catalyst selected from 
organic acids, inorganic acids and Lewis acids, with an acid anhydride selected from organic carboxylic acid an- 
hydrides or phosphoric acid anhydrides and an ester derivative represented by the general formula (III): 



R represents a hydrogen atom, an alkyl group with 1 to 20 carbon atoms or an aryl group with 6 to 20 carbon 
atoms, R 5 and R^ which may be identical or different represent an alkylene group with 1 to 4 carbon atoms 
which may be substituted with hydroxyl group(s), amino group(s), alkoxyl group(s), silyloxy group(s), alkoxy- 
carbonyl group(s), acyloxy group(s), and/or halogen atones), 

X represents an oxygen atom, a sulfur atom, an imino group, or a methylene group, and 

Y' represents a hydroxyl group, an amino group, an alkoxy group, a silyloxy group, an alkoxycarbonyl group, 

an acyloxy group or a halogen atom, 

and, if necessary, saponification of the product obtained. 

2. A process for producing 9-((2-hydroxyethoxy)methyl) guanine represented by the formula (IV): 



which comprises reacting guanosine, in the presence of an acid catalyst selected trom organic acids, inorganic 
acids and Lewis acids, with an acid anhydride selected trom organic carboxylic acid anhydrides or phosphoric acid 
anhydrides, and 2-oxa-1 ,4-butanediol diacetate, followed by saponification. 

3. A process for producing 9-(1 ,3-dihydroxy-2-propoxymethyl)guanine represented by the formula (V): 




(III) 



wherein 



O 



II 




10 



10 



15 



25 



30 



35 



40 



45 



EP 0 532 878 B1 



0 

<Xl H 

B °-^Aj N NH 2 (V) 

HO 

which comprises reacting guanosine f in the presence of an acid catalyst selected from organic acids, inorganic 
acids and Lewis acids, with an acid anhydride selected from organic carboxylic acid anhydrides or phosphoric acid 
anhydrides, and acetoxymethyl 1 ^-diacetoxy^-propyl ether, followed by saponification. •' 

4. The process of claim 1 , which further comprises heating, in the presence of an acid catalyst, a purine derivative 
represented by the formula (VI) 



20 V7 R* 



\ / \ / r 

R 2 R 1 R 7 



(VI) 



wherein R 1 , R 2 , R 7 , R 3 , X and Y are as defined in claim 1 . 



Patentanspruche 



1. Verfahren zur Herstellung eines acyclischen Nucleosidderivats, das durch die allgemeine Formel (I) dargestellt 
wird: 



R 



R 2 R 1 



worin R 1 und R 2 die gleich oder verschieden sein konnen, eine Alkylengruppe mrt 1 bis 4 Kohlenstoffatomen 
darstellen, die mit einer oder mehreren Hydroxygruppe(n), Aminogruppe(n) und/oder einem oder mehreren Halo- 
genatom(en) substituiert sein kann, X ein Sauerstoffatom, ein Schwefelatom, eine Iminogruppe oder eine Methy- 
lengruppe darstellt, Y eine Hydroxygruppe, eine Aminogruppe, eine Alkoxygruppe oder ein Halogenatom darstellt, 
und R 3 und R 4 jeweils unabhangig voneinander ein Wasserst off atom , ein Halogenatom, eine Hydroxygruppe, eine 
Aminogruppe oder eine Mercaptogruppe darstellen, 

welches das Umsetzen eines Ribonucleosidderivats, das durch die allgemeine Formel (II) dargestellt wird: 
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HO 



HO OH 




(ID 



worin R 7 und R e jeweils unabhangig voneinander Gin Wasserstoffatom, Bin Halogenatom, eine Hydroxy gruppe, 
eine Aminogruppe oder eine Mercaptogruppe darstellen, wobei die Hydroxygruppe, die Aminogruppe und die 
Mercaptogruppe gegebenenfalls mil einer Alkylgruppe, einer Arylgruppe, einer Silylgruppe Oder einer Acylgruppe 
substituiert sein konnen, in Anwesenheit eines Saurekatalysators, der unter organischen Sauren, anorganischen 
Sauren und Lewis-Sauren ausgewahlt ist, mit einem Saureanhydrid, das unter AnhydridGn organischer Carbon- 
sauren oder Phosphorsaureanhydriden ausgewahlt ist, und einem Esterderivat, das durch die allgemeine Formel 
(III) dargestellt wird: 



worin R ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 20 Kohlenstoffatomen oder eine Arylgruppe mit 6 bis 20 
KohlGnstoffatomen darstellt R 5 und R 6 , die gleich oder verschieden sein konnen, eine Alkylengruppe mit 1 bis 4 
Kohlenstoffatomen darstellen, die mit einer oder mehreren Hydroxygruppe(n), Aminogruppe(n), Alkoxygruppe(n), 
Silyloxygruppe(n) i Alkoxycarbonylgruppe(n); Acyloxygruppe(n) und/oder einem oder mehreren Halogenatom(e)n 
substituiert sein kann, X ein Sauerstoffatom, eine Schwelelatonr eine Iminogruppe oder eine Methylengruppe 
darstellt, und Y 1 eine Hydroxygruppe, eine Aminogruppe, eine Alkoxygruppe, eine Silyloxygruppe, eine Alkoxycar- 
bonylgruppe, eine Acyloxygruppe oder ein Halogenatom darstellt, 
und, falls erforderlich, das Verseifen des erhaltenen Produkts umfaBt. 

2. Verfahren zur Herstellung von 9-((2-Hydroxy9thoxy)methyl)guanin ! das durch die Formel (IV) dargestellt wird: 



welches das Umsetzen von Guanosin in Anwesenheit eines Saurekatalysators, der unter organischen Sauren, 
anorganischen Sauren und Lewis-Sauren ausgewahlt ist, mit einem Saureanhydrid, das unter Anhydriden orga- 
nischer Carbonsauren oder Phosphorsaureanhydriden ausgewahlt ist, und 2-Oxa-1,4-butandioldiacetat und die 
nachfolgende Verseifung umfaGt. 

3. Verfahren zur Herstellung von 9-(1 t 3-Dihydroxy-2-propoxymethyl)guanin, das durch die Formel (V) dargestellt 
wird: 




(III) 



a 
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welches das Umsetzen von Guanosin in Anwesenheit eines Saurekatalysators, der unter organischen Sauren, 
anorganischen Sauren und Lewis-Sauren ausgewahlt ist, mit einem Saureanhydrid, das unter Anhydriden orga- 
nischer Carbonsauren Oder Phosphorsaureanhydriden ausgewahlt ist, und Acetoxymethyl-1,3-diacetoxy-2-pro- 
'5 pylether und das nachfolgende Verseilen umlaBt. 

4. Verfahren gemaG Anspruch 1 , welches zusatzlich das Erhitzen eines Purinderivats, das durch die allgemeine 
Formel (VI) dargestellt wird: 



25 



<"yV 



(VI) 



30 worin R 1 , R 2 , R 7 ( R 3 , X und Y wie in Anspruch 1 definiert sind, 

in Anwesenheit eines Saurekatalysators urnfaGt. 



Revendications 

35 

1 . Procede pour produire un derive de nucleoside acyclique represents par la formule generale (I) : 



40 



45 



50 




(I) 



dans laquelle 



R 1 et R 2 , qui peuvent etre identiques ou differents, representent un groupe alkylene ayant de 1 a 4 atomes 
de carbone qui peut Stre substitue* par un ou plusieurs groupes hydroxyle, groupes amino et/ou atomes 
d'halogene, 

X represente un atome d'oxygene, un atome de soufre, un groupe imino, ou un groupe methylene, 
55 Y represente un groupe hydroxyle, un groupe amino, un groupe alcoxy ou un atome d'halogene, et 

chacun de R 3 et R 4 represente independamment un atome d'hydrogene, un atome d'halogene, un groupe 
hydroxy, un groupe amino ou un groupe mercapto, 
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qui comprend la faction d'un derh/6 de ribonucleotide represente par lalormule generale (II) : 




(ID 



dans laquelle chacun de R 7 et B B represente independamment un atome d'hydrogene, un atome d'halogene, un 
groupe hydroxyle. un groupe amino ou un groups mercapto, lesdits groupe hydroxyle, groupe amino et groupe 
mercaplo Stent eventuellement substitues par un groupe alkyle, un groupe aryle, un groupe eiryle ou un groupe 

en presence d'un catalyseur acide choisi parmi les acides organiques, les acides mineraux et les acides de Lewis, 
avec un anhydride d'acide choisi parmi les anhydrides d'acide carboxylique organique ou les anhydrides d'acide 
phosphorique et un derive* ester represente par la formule generate (III) : 



y; x o R 



dans laquelle 

R represente un atome d'hydrogene, un groupe alkyle ayant de 1 a 20 atomes de carbone ou un groupe aryle 
ayant de 6 a 20 atomes de carbone, 

R5 et R 6 , qui peuvent etre identiques ou difterents, represented un groupe alkylene ayant de 1 a 4 atomes 
de carbone qui peut etre substitue par un ou plusieurs groupes hydroxyle, groupes amino, groupes alcoxy, 
groupes silyloxy, groupes alcoxycarbonyle, groupes acyloxy, et/ou atomes d'halogene, 
X represente un atome d'oxygene, un atome de soufre, un groupe imino, ou un groupe methylene, et 
T represente un groupe hydroxyle, un groupe amino, un groupe alcoxy, un groupe silyloxy, un groupe alcoxy- 
carbonyle, un groupe acyloxy ou un atome d'halogene, 

et, si nScessaire, la saponification du produrtobtenu. 
2. Precede pour produire de la 9-((2-hydroxy6thoxy)m6thyl)guanine represent6e par la formule (IV) ; 




(IV) 



qui comprend la reaction de guanoeine, en presence d'un catalyseur acide choisi parmi les acides organlques. 
les acides mineraux et tes acides de Lewis, avec un anhydride d'acide choisi parmi les anhydrides dacde car- 
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boxylique organique ou les anhydrides d'acide phosphorique, et du diacetate de 2-oxa-1 ,4-butanediol, suivie d'une 
saponification. 

Proc6de pour produire de la 9-(1 ,3-dihydroxy-2-propoxym6thyl)guanine representee par la formule (V) : 



O 




HO 



qui comprend la reaction de guanosine, en presence d'un catalyseur acide choisi parmi les acides organiques, 
les acides mineraux et les acides de Lewis } avec un anhydride d'acide choisi parmi les anhydrides d'acide car- 
boxylique organique ou les anhydrides d'acide phosphorique, et de father d'ac&oxym&hyl-1,3-diac6toxy-2-pro- 
pyle, suivie d'une saponification. 

Proc6de selon la revendication 1, qui comprend en outre le chauftage, en presence d'un catafyseur acide, d'un 
derive de purine represents par la formule (VI) : 




(VI) 



dans laquelle R 1 , R 2 , R 7 , R 8 , X et Y sont tels que ddlinis dans la revendication 1. 
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